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Stress Analysis of Vertical Surfaces 53414
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A stress :amlynis is made of the vertical tail surfaces o the X15-S bomber. Using method
previously employed, loads, Y75 and gust coadItIOmS, rudder shears and beading momem, udder
structual claracterlstics, tab effects aM rudder toro., rudder prso dlstrbtos, and
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W'L:i3) SERVC. TAB 4

The servo tal Is of the -Ingle spar, 1) tube type of
'cn :t7lctiOn. ,'s in tho .sa su-rface, all bencding and shear

is c-irrrled t. the spar, while torsion is carried by the box
formted by the spar :rid nose skin. Torqlue p11 tes :n,.-e ,provided
for tl.e transfer of trs ion across the nose box di.scontinuities
at h~nge sttlons.

The tab is hinged to the r-aln rudder surface :it Sta. 28,
7%, lUl 5/16, and 156 1/2. The surface is treated as a con-
tiniucs beam over four suports. rrellmiiry investigation
showed th.jt re!:,tive deflction supuorts made little or no
difference on the bending moments over assuming no support.
Terfore, for ease of computation, no relative suriort de-
flection Is assumed. Variation of mollent of inertia of the
spar is taken into account In detertinrig bending moments.

( k Tlie 2ontinw.us beam analysis is made for a unit IOOO#

load, and the reactions, shears, rind moments -ire then ratioed
to the actual design load.

The tab is controlled it Sta. 75.Or and Sta. 159.8.
Since two torsicnal reactions constitute a redundcnt situation,
overlapping designs are rrade. It is first assumed that 50% of
the load is reacted at .each control station. Then it is assumed
thrit CO is reacted at Sta. 7V.O05, and 4C% at Sta. 159.8. It
Is believed that these two design assumptions will cover any
distrlbutlan that might occur.
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